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(54) SIGNAL TRANSMITTER AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce coupling noise 
generagecl in plural adjacent wires laid in parallel due 
to signal transmission. 

SOLUTION: In the case of transmitting an electric 
signal through a pair of adjacent wires out of plural 
parallel wires 301, 311,..., a phase inverting means 
inverts the phase of the electric signal only about a 
half of a distance to offset noise. Since the phase 
inverting means inverts the phase of the electric 
signal on plural positions of the wire 31 1, coupling 
noise is divided, discharged and reduced by the phase 
inverting means. 
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4Mft*J*<ILTO*«*£iSSEB. 

[WsRia 2 ] iiui3©*g£te^©#4>fc < i: *-ffl©-f 

immM. 3 3 iiamfflKte^a#— #©iwi3Eiii©fl 
»©ffla-r«jsie^©(ftfflfes<E$-&aM«5! i *fet± 

2E«©fi^ej*«E«. 

[M*if4] ffi!S©mII3gS^©im¥ff{cPg-r?>-« 
©gP^©^:*^ "L" mi, ^©-iiSa^Bg "L/ 
4" fc(S "3L/4" i:©i2g^©{ieT-mil3etBS!f£^ 
S* s S^e^©(2tB2:Ste$-a-*Bf *JH 3 I3«©fi<ffi 

&$eb. 

buIBE&Bu KS-t-SBulBIH^fcfflA^ruV^i© 
fc»t:fS^-rs*5;7'U >?V ^ X©S£E#iiufBHIffi£ 
jSa Lfc w >S§St - £ C Su Etta*? #EB 3 ixT V ^ If 
S&H. 1 b 4 ©fiiii*— IBtt©ffi-9feSI««. 
[M*iH 6 ] « BufSSSfUi: tt«SWS*©e»;fr 

5l3«©fg^eiM^B. 

[ffit&H 7 ] JS*fcEJU3ftTl>*«ft©ii5fBE*© 
«»SI £A&«§ i:©-** s M^ffiSiT-iib^* s »>-;u 
KE*re*»K 

■wi^>-JV h'mU<Dfriz BuI3(fitBSte#©A s ^fiS;^ tit 
V^afflUSSi 1 &^ b 6 ©ffl*i*»-ffi*©<g*GaaSB. 
[IS5RII8] ffiSfcraJHLT^*«ft©«aMg**ffl 
*fcfeiS*4«*ffiliinKEttSJWI LTiS 5, 

^©HJffl bfc«&«^*ea-r*«»©g&reE*©#* 

fifcS ftT U -5 Si 1 & ^ U 7 ©{5J*l A>— B3«©ff "^15 

2g£B. 

a»©S5EE«©l6 3 l I ff t ^ig-r -5 -*f ©»«-©-*tf 
■S^©ffi««»«»ffi*©tftffi*filE*-a-4 J: a t b 

[0 0 0 1 ] 

L-Tt^S LSI (Large Scale Integration)^ £<D\a*s 
[0 0 0 2] 

[ft*©ttffij] L S I tt £©ftftm&££Btt$ft©Ett 

**(i»LTiJ0, i©Ee©*^Tf«ffl©«fte*feffii 



'VCfiiS-r*. C©«t-5^«3i©*«llSS^g©^-© 

4. 4*\ IS 1 0 tt&W!R£B©Etim^CTl-¥Ii 
E> 111 lttS»ft*f¥lB^ H 1 2 ttSFfflittfcw 

i-ihsseu hi 3tt«sie^©fi*a«*wi-*-f a? 
[0003] c c T«^es««©-o*« £ lt#j^ 

1"S^®Ih1BSSB 1 0 OttDRAM(Dynamic Random Ac 
cess Memory)T-fc 01 0t^1-«tdt:, if&OfS^ 

E^ai o 1 ■••**«■ l-ti^ 5. zbrnmizit, mm®® 

SEBl 0 014, &WL<DfflStM¥ 1 2 1-, Hfi©^ 1 ; 
t;i-7U-f 131~134, — ffil©ffitt[§]Bl 3 5,1 
3 6 % -<I©J122[n]5& 1 3 7 , 1 3 8, flftiUii 
»K C*x6#*«©ffi*E*l 0 J: 

[0 0 0 4] EfSO^'J-trJl/TW 1 3 1~1 3 4 

5, 1 3 6 8u ^^iJWM 1 3 1~1 3 
^^•SUfff-So MiaislSSl 3 7, 1 3 8J4, y^ij 
■bArV'f 13 1~13 4^»EftiB1 3 5, 1 3 6 £ 

mmm^i 2 l-tc^-^asftw^u saaai* 1 
2 1 -tt^as«B(ia^*r n-c^a^-** 

[0 0 0 5] ;©i^*MS?12 1-lt flSitf, 

t-x v^— v<Dm%.m^<Dx±im?i 2 1, *ny*<t 

^(CK)CAM?12 2, ^-^^©6^1-^(0 
E)©A*ig? 1 2 3, i&^-h*©I9:^{I^-©A*iS 
?124, 7 ; -<5'ttai©$iJWi^(RD)©A^ig^l 2 
5, 7 ? -^#ji©$iJfflIfl^(WD)©A*Jg?l 2 6, 7 
b* t><DXtl^v MEI^-fK WM't—WX 

[0 0 0 6] ±JE©J;5*tlS*i«l : Pl 2 
^^ns&lr-^tt, ftaoMWttl 0 1— tJ:5 
^Ua@SS1 3 7, 1 3 8£fl-bTI&!!j[HS&l 3 5, 13 

6 ^y-fe;i/:ru-"f l 3 i~ l 3 4 ST-teiS$n-5o 
3©^^ >j-fe;i/7-w i 3 i~ i 3 A*?irniW& 

1 3 5, 1 3 6* J*ft4#»7*--*H: % &fi 
©fS^E»l 0 l—fcJ:l)ffl2Ziai81 3 7, 13 8£tf- 
UT«»Mlr?l 2 l-jt-fei^ns. 
[ 0 0 0 7 ] £4£©jfeftlB]Bg$SB 1 0 0 (±, ^t'Jgl 
ffltK^HBiftBlroa^Cfci&fcftaom^Ettl 0 1 

*ffliRifc&sas, ie]5SS&s©fiiSiW'fb©fe«) 
t»»©«^E«ii o l— ©p^pi(is?i^n-5ikiis)t& 

t(aBUTv^4fi5^fc:*v>T, *©ffls©**SB^>aF 
[0008] sfi^©a»iHiss^g i o o ttiisMUj 



tvW7 7T> *£§*©** VMB9EIR1 0 1-Cfi 
mZtiXi^Z. -15, f^ht-K^lttt-VCttS 

[0009] he* .t via i i c^tiot, mtt. 
H*©{i-^E«ai o i~i o-aiwcaLTTfTtiaau 

TO«»^ C*l6CD<g^Ettl 0 l-tt«ICiji7 
I) ><7g:lCN#ftffl-f S©Tn Ell 2£^-r«fc-5£, 
^©^ffiElS&l 1 0B\ 1 1 ^Ei^JfiJjtRS: 

**J*«bfc«»©'«*E*l o i-&*y7*)>7m 
«CNft^bT»«t**lfc«iai:3fe*. 

[0010] mii* H#©ff ^Ei& 1 0 1 ~ 1 0 3 © 
««i:IU!l»i:©Jt*5b* "Line/Space =0.48/0. 56 (/z 
■)" ©»^©tt»0!T?tt» i»A^7'J>^giC 
Ntt "CN = 0.88xTotalC" (5, 'gS$©$*CB 
( =0. 12 x Total C)tf(t>*©**E»l 0 2Cf«Mi0Sii 
So "Total C" tt**©«*E*l 0 2 ©i&ffi 

Jl^fc Offl^IglfS 5* a^fflgiCBii, Tl 
EflU ±H£tiL [BIB&fc «Sfc©Mffl*£S«T?* 

[0 0 1 1] ftot, ±13*^7?!*, **©«*E*1 

0 2ffl^4glffl5*,, "88(%)" tfR«-r«A9Eli 
10 1, 1 0 3fc©*yr»;>4» r fc±!) % "12(%)" # 
MIH©gp«i:©*^r'J «ts. fcjbN tp*©©^- 
ES10 2©a^(DgiCBIt WP.!l©{f -5§Eif& 1 0 

i, i o 3 izt>mnntiz>&, iuiat?H:ia^S:®BSbr 

[0012] {t*§IES& 101, 103 fcsfig LT^fTtC 
tt«UT^*fi9EMll 0 2©35#©:£J|£ "9700(>u 

m)" t\,T&m$nmzm.m\stz£zz, *&*$©*£ 

^STotalCtt "1096(fF)" > A^7'J>y§iCNIi 
"863(fF)" , a^©$JiCBB "Z33(fF>" , Ett& 

JrCRfct "1230(Q)" 
[0 0 13] ±»©J;3**3t©*ffllill»l 1 0tj3V> 

T> @13(a)l:*t < t^C < Pofflkoewn 1 0 1 , 

1 o 3CHKcif&±* t *fi«ie**HEa6$nx ieoh 
**©«tori o 2 tfiakaF*ii»^ftfflis-j-*. 

[0 0 1 4] £ffl«fc-5tCiffifl!l©{§-^&$Sl 0 1 , 103 

©&»tc4J*©flraB*l 0 2Kt»H«fti['fe±*»4A 

•YX©lt%±**!)©fe«>tttijte©fi-»Ettl o 2©tt& 
{g-*©£%-Ftf{>©*-f ^ i/^tfSKEf ad 
[0015] fi*tfc % pQfl9©{S9Eilft 101, 1 0 3 © 
«*Ut*tf4%T* s *i:lR|ieti*'Jfe©fi*Eiai 0 2© 

«^.{f^* s ji*)±A s S^, C©£*>±#tJttjfiIE&* 
•<?>^J;5fIi:ftl. 0 oSO, t»A©(S*E»l0 

2©ms,«^©ein^^ s >rtK mmcom 1 o 



£pgg 20* 0^0 -137554 

3 ©«Afs^©eja&#jB©fc«>fc:£iirr * itt&s. 
[ooi6] zcDtztb, ±&ufe&auiK£Eai o o& 

iTT-fciU ¥fT&att©«*E* 1 0 1 --cd«^S-9*s[h] 

Ti/tv^. z<D£oizmm*M$i?ztzisb, 

[0 0 17] Cl©J:-5JSt«^e33l««*SB— ©fl6*«k 
bti 1 4J&V>L0 1 6 £#HS LT WTtCi5£iy?-rS. & 
4b\ HI 4tte9fia*B©Sfflfe3\f TlHBIs III 1 5 

tt^ffins&^^^-iuE&Hv h 1 6 itmn,m^<Dm^mz 

[0 0 1.8] ^CT-«^fE32l^g©m-©^*^Ji: bT 
jjVTi&SHlH'-StB 2 0 0 fc, Suifi©*«[HlfiS^M 1 0 0 
fclaJfittCDRAMfc: if iHC^tio 
C, *©Wfcfi*E«2 0 l-©MIWK:tt, ~>-)VY 
WM2 1 1-tflt^ntl^S. 

[0 0 19] d©,fc-5&->-;i> KEM2 1 Hi, Wffl© 

8S^S2 0 0©i6«g£{£T2-tf 5dfc£&£©T-$?ii& 
T-fc^„ ^CT, XIKOlfcMIslft&B 2 0 0T*(i> Sft 

fii^-ra^ircte^ tturtttBjius^tfe 
[oo2o]-c ©M«ni5s^ffi 200 T-m—m-om^ 

£S2 0 1, 2 0 2tI-CS/-;i-mi2 1 UCf 
llfci^ mi 5ic^1-<fc-5lc, ^©^ffilH8&2 2 0 
M'^7722 1 ■*»E»JSttBft#*R<IIILfc— *f©f& 
^IE3® 2 0 1, 2 0 2 t— *©«>— ;u KBWU2 1 1 

[0 0 2 1] £©£-5&H#©m^IBSI2 0 1 , 2 1 
1,2 0 2<Df&mtmffit(Di£m& "Line/Space =0.4 
8/0.52(;Uiii)" T\ ~>-;UKE«g2 1 1 ©— *f©;s y y 
72 2 1, 2 2 2fg©*;*# K L=9700(;Uin)" ©*§-& 

"CN=0.88xTotalC" tftS. 

[0 0 2 2] ^-^H*E«2 1 18U Huiifi©«t^(CBSS 
Ctt«A«*;!^»£ilftlMI*E«*&«i:.5©-T', * 
0^^772 2 1 ©Wlt^ Xfiff ^ISiSi 2 0 1, 2 0 2 
«fc 0 'Jn^ < , f ©£IHtt$iRU:e9E!ft2 0 1, 2 0 2 

[0 0 2 3] ZZT\ BuiE© J: -5 1- •>— ^ HEf&& 2 1 1 
®-JfO;t!/7 7 2 2 1, 2 2 2F^©S?* S "L = 970O 
(um)" iu ±i2E©J:^tBS*tH:«Am^fteiSL 
35el^^— ;i/KE»2 1 1 KIEffit?— £©«{& "Vcc" *s 

»ir#e36Sii, *©s:^t-^©^- >/^- y t^^comiiL 

"0.5Vcc" SrrafKi: bT^C >m*-^^?-2 2 2CJ;D 

[0024] s6c, mm<Dm^m& 201, 202 

"0" *»e> "Vcc" *T-i*,±* s Si:i:^t 



3) 



"Vcc" "0" *T-ji*.TA s 5x >^«EVcn 

# "vcc" (Dmm.m^tfBmzftzti,, ^-^Ysm 
21 i©aa©4>^-**^2 2 2©A*irefcsii 

"0.6Vcc" ©*y >^y-fX*«l6^r 

©i±J*}£mtt "R T" T, 4 

o 

[0 0 2 5] -rsfc, 01 6(a)iC^-Tie (SaflJl© 
<1^E*U2 0 1,2 0 2©taiftflfi "0" 
"Vcc" *T'A*,±*Sofei:§> HH(b)fcSs-rJ:-5 

2 1 l©ttIj&AK:4iE|B3fc:*(fc "0.6Vcc" £T*5l*> 

-1.6Vcc" 

[0 0 2 6] LfrU BuifiCidt^ >n-^i?2 2 
2©^iii©P^fi£tt "0.5 Vcc" fc©T-, ±&<D£o\Zis 
— ;i/.KBffi»2 1 1 ©i±S;5A©S<3A# "0.6Vcc" 4»6 

"1.6Vcc" *"?*ftLTt, COft^-Ctt^ Wt— * 
i?2 2 2 CBUM1sfc«6£UftH. 

[0027] ^ut, raia(a)fc3i%-r±-5fc. ±ifi©<t 

5fettlB5b»&fS*E<*2 0 1,2 0 2©«£Ug^#«ffi 

"Vcc" "0" £X'&%T&Z£s mm(b)lzm1r 
.fc-SJC, fp£t(Dis— Jl KE3S2 1 1 {C*)|H]B#{C®te "- 
0.6Vcc" *t?:ft'£TA s a*y:r'J >^-fXtfJ64t 

So 

[0 0 2 8] d©*§^ ;i/KBtt2 1 1©?±@^A 
©©{£& "0.4Vcc" h«:-3T-f W*— *5H?2 2 2© 
Hffi©«{ft "0.5Vcc" «fc !3{£T-t-i.©TN liDEK c )JC 
^■#-«fc-5{c: x c©b#^t*->— ;i/FEiS9 2 l i©{i^§#££ 
AW >^-^I?2 2 2 !:i »3^i±S^?x-r**[l]SS^ 
S2 0 0* s ^ii;^-rsci:Jz«:-i)o 

[0 0 2 9] tt>*©S/— ;H»E«2 1 l©a*io 

m(3iA s " 0 " T- ±iE© «fc 5 CMAOI^SS 

2 0 1, 2 0 2©«ftMB^j&«:fc , &±jb s ofci:S, ;i/ 
h'lE^2 1 lClffi "0.6Vcc" ©*^7"U>^y^X 
i s *4bT-f>A-^I?2 2 2 

[0 0 3 0]Mlt **[Hgg^M2 0 0 fcHSMUftSt 
■ 1 0 0 i:[B]«*^jtT-^x h^- K©»Se^©A* 
iS?2 1 ICS/— ;H*E»2 0 2#gE«iafilTl^fc-r 
^©iM^-FA s ®m#ffit!£££ftTo.g>£:£ 
lis/— ;i/KEtt2 0 2©mfe{i "o" 

[0031] ^<D£r>t^mx-mm<Dm^WM2 o 1 , 

2 o 3©<I^®{i#|iOB#t::3:*,±# s ^ 5"-;H*S« 
2 0 2©*{fta*-f W*— **?2 2 2©H1EftjBiAU 
XSIIs]E8&eB2 0 0OIM^-I«#a*t-K/)'6f7 

[0 0 3 2] 

[f6iEA s 8?SiU«fc-5i:-f SISM] i^^^fcfflft© 3 ? 



Si2 000-137554 

b i o o-ctt, *<D*%M^<DS&&*'( x >7m$mf 

Lfc^{t^EttftS'--;i'KEtt2 1 1-4: LTSMffl Ufc 

&tt®Eg$m2 o ot-tt, A*ez»2 o l-vmmzm 

©«»CJ;!»5/-;i/KEilS2 1 1 ©e^ttaCBUttfttf 
[0 0 3 3] #38rctt±ifc©J:3fe»]afc**T&3ix 

&*>©■?*»>, aa©¥fT*:ffi^E«Tf«ft{s^4ea6 
-i-4*itTt»«si«^©»sfe*-r $ >^#£»-t*-*\ bs 

ffttt«fte**fiab«c^«^E*S3'-;H'ElftJ: 

El fl«J 

[0 0 3 4] 

[nw*i»a-i-sfc«>©*s] *»nB©e9fKa»« 

tt. «ft©EttftJ*«LT^S{B*giS*llT?<fcoT, 
SaiCSillBEttOBS^ffKWtt-r*-^©^©-*^ 
BS^©Egffltf H-«£MI^©ttffl fcfifc* * 5 ffi*g£ts 

3M9!ftJWiiLTl>5c 

[ 0 0 3 5 ] fti-oX, **BB©«^eSjBE«Tf©«*e 
ig^-^T-tt, «f&©E^* s li£W£K&1-3-*f©gB:9- 

■TMtiws^fteis-rafcg* *©-#Tf**#©iE«rt! 

Wifl&te^fa#®$UI^©ti*ift5$££i±3* tWA 

a, iftfflfie^as^flB-rs-^cEtttwue^tfe 

e**»6fib*©E«fc:»*-i-**f ^"U >« r >-f 

« Kfc#« ft L tt o ffc# © Ett fc tffeiS S 

c©E»*6(4*Bfi«£*Sftftfi»"r4-*© 

eishc^-j-** vzrvsvjj xau tttiste^igtc 

«fc t) *#©SMT tt^Jg#|5]^T-ffl£* s K*t tt 3 . 
[0 0 3 6] ±5ffi©J: , 5&<B<5£i3SJg11fc#v<>-C, filSB 

*it*Rlt6"Cft*. i©»^ E*gft£S££;ft3S$l 

e^©{4fflft-r ■**?tffi*s$i*-3©T?* m^i 

[0 0 3 7] ±JE©J:-5£f3*ei3l««fc:fe^T, h5!2 

e^ste^e* s -*©BufSE^©^^©{aMT-s^{i^ 

©{atiftRte$#-5^i:4»RltE-e$>5. C©^^ — * 

o«a©(fic«T?sfts*t*©T» «SMi^©«a©ffi*a 

A s ft«D©{4ffi |S]-T- $> 2> o 

[0 0 3 8] ±iE©<to'&:«^e^St34ol^T^ «R 

©liBBBttcBS^fTfcwsrs-fcr©®^©*** 

"L" mt, *©-««*» &BS "L/4" i:Bg "3L 
/4" i:©Sg^©{fi®{CBui3{fitlSte^l9!A s E®^nT 
v>SCt*jRlt^fe5. c©*i-&. — ?3©E^©±ftL 

©a5^<&fc^$nsmMii^* j , « "l/4" ©semi© 
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(SMT— mfrfeZtlXfrZ® "3L/4" ©gg@t©&fi 
[0 0 3 9] ±»©J:3fc«^i3««fc:fc^T, buIB 

[0 0 4 0] £©*§£, {iiffiSlE^aroilSjR^HU - 

«*iBa-rs«£E#Aasixsi:£*iwrr5 0 -©<t 

3&*a* ; f#E«$;h.T^SEl»fc:* 

*©«EE#Ift3*?©Htt£jB»bT«lW*# 

[0 0 4 1] ±i$©«fc a «efi*e$3S«fc*5i,^ Bfft 

t" £> iiuSBE^ai: tt«M{s^©eSS^ Jq] AJfflS t" 3 iiulBE 

•S. b*»U Cftfctt/c«£*T«/J\£IEBtri:fc:i63l3fc 

mm? © m m. t b t miw *■ 4 c t ^ . 

[0 0 4 2] ±a©J:"5«te-9fgiS§lE«K*^T» ftft 

cd fufBia^^Bgm c mm.m^ *eas-r *@9ei& t 
izt±mm.m^mmL^'>—)^ KEsaa^ft iuib 
fi^sea i: wsf-r * anas/ -;u feko» c jmfB&tss 

[0 0 4 3] CI©t§i§i\ {I-^iai^T-(i®^,{f^-ASBSSt 
[0 0 4 4] ±&©«fcdfc{f^£&^gJ3:}3^T, 4§£ 

t 13m t x ^ 5 tt&©**Mre ft k ea-j- S g»© 

*• 5 ifis© miiBiEfs©^-^ t m— (Dm^LCDmrnm? & £ 

& 5 Sul3(4ffiSte^iaA s ^J5£^ JlT H 5 C t i> rJI^T- $> 

S o 

[0 0 4 5] a«<DiM*Tffl^tfii3l**l4 

mmi-zv, £©«s#hj« u &«»©«»«* t 
©w?iai£f*#s£i-s. 

[0 0 4 6] fc;fc s *fflt-ii -^T-*^©Bggfi^ 



[0 0 4 7] 

«CV^UBI4ft#IHUTJilTlc:RWrs. fc«U d©H 
SSOB— ©ff2*i £ II bT HUili b tzW, — ©t£*#iJ i: iej— CD 
SBfl-ti\ H— ©£*S«JBbTEMi*&lll3tt*>&-*-4. 

"pfea^snaK^aossBft^-rspaa m 2 tiffin 

»*5*-*-|SttBk H3ttJMft|lft&n©EflMJ!&&CT*- 
¥HEk H4tt«fil«^©^iSai5ft3p-f*'f — 

[0 0 4 8] *^B^©{g^e^^S©*JE©^-©Jf^ 
•t-feS*«[aieS^a3 0 0(i. -^^JhbTBuiEbfc 

mmmmmw. 200 4:ei«c, bi 1 t^-r «t -5 spff 

5fe(s^E^3 0 1 — ©HBR£'>— ;i/ KES3 1 1 •••* S E 
g^tiT*J!3, ^©BS^tttSta«^A s eiI^fi^^i> 
— ;H*E«3 1 1— ©*, fitfflSte^tbT-fli©^ 
>A-^^3 2 0 Asg-^^A^tlTV^So 

[0049] j; t)»ifflfci4 % *9m<Dte*t<Dmm®&& 

— ^KE«3 1 1— * s »— ^S^A^Jfe?), ->-;i/KE 
Ml 3 1 1 , 3 1 2tt£— ^■frg>&«&ffiE*S3 2 1 

{3«t (3^>yN--^jg^3 2 0 fcffl-frfcg&itaffri-r^*. 
[0 0 5 0] d©-T >M-^*^3 2 0li, pf h7> 
2^^^3 2 2tnf h7>^^3 2 3A>£&tK 
T*{±— <H©pM h^>^^^ 3 2 2 A J — <l©n^oi;i/3 
2 4 tJBfi)t$n«i:i:t,t» — fl©n^h^>^^^3 

2 3*s— fi©pr>^;i/3 2 5 tJKJ5E$flT^«. 

[0 0 5 1 ] pSh7><^^ 3 2 2(i, V-Xlfc*a 

3 2 6 t-y-hmeiS 2 7 t >M13 2 8A>& 

nlb7>^i'3 2 3ft V— ^ifitfe® 3 3 0 
fc^-h«ffi3 3 1 £ KU-f >4£fc/13 3 2*>t>l£Z> 0 
yz>>i>*t> 3 2 2©V-*i£fWi3 2 6 li, «£E 
"Vcc" ©Eft«£fiHKte$h3«Mli3 3 3^S.^ 
^tlT*5t3, nSh7>^^ 3 2 3©V— ^fiSSfc® 3 

3 oii, «je "o" ft$i^i-4T-^ttS3 3 nzmrn 

[ 0 0 5 2] ^4b\ — f@©^ >>»l-^^^3 2 0ftff$J5Si 
t5-MOpVnSb7>^^3 2 2, 3 2 3 ©7 
-hW13 2 7, 3 3 ltt-f*fcJBfiR2f;h,T*i»K d© 
-#©y- Mi3 2 7, 328 &ffil>Ml 3 2 1 Iz J; 
;H»EIS13 1 l-tJf^^nT^So 

[0 0 5 3] ±iEffl«k$&$'-h«ffi3 2 7, 3 2 8 iz 
ffit&?Z> >ffi«!lJ13 2 8, 3 5 3 C « &ffiEK4S 3 
2 1 * S ^$^T43 t> % ^©SSSEEMI3 2 1 A^-^ )« 
EH13 11, 3l2i:g[^ftTiM.ci:{:j;t) > «s 
m®3 3 3 £y-XW.M3 3 4 tmS^titz-f >M- 
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^^^3 2 0#->-M f E»3 1 1— fc»8l$trC^ 

S o 

[0054] *mmmm<DMm®&%im. 3 o o ■?(*, 

Ell t^1-J;5t, S/-;i/FE»3 1 l-©mWSS3 

0 l-fcspfjtWgfJ-ftfHS^-©^** "L" 
^©-JgA^BS "L/4" klS "3L/4" ir©SE&l© 
(ft«t±jfiffl'f 3 2 0* s iBB^tLTV^o 
c ©£ at HEiiaa 1 l—lz-flo-f 

-? 3 2 0#J? A£ftT^£>©T-, ;ft? ) ffl'f>n-i'^ 
?3 2 0tt5/-;i/KE*3 1 1©£JI "L" 
V^T^CDffid "L/2" «lt«fte^fflfflffl&S«* 

[0 0 5 5] #l£SE©ff2<§©JS«[5]S8Sg 3 0 0 flg- 
JH^©fi*E»3 0 1, 3 0 2 fcJB-©5/-;i/ KE83 

1 ittiitm> t82cst±^c, wziomm 

HISS 3 4 0 j/773 4 1 ^>EtM&*ftR Hfi§ L- 
fc-*r©m^Btt3 0 1, 3 0 2 k-*©S/-A- KEtt 
3 1 1 fc#*v:/y>yg«CNSj>LT«l*$ftfe#l 

[0 0 5 6]fe7t:U d©'>— ;i/KEi^3 1 1 tl±, E 
*&i£tn;R* s B§ "R/4, R/2, R/4" tC^SU^tli. 
ijS#©{SB£* -ffl©W >A-^f?3 2 0#— ffl-fo 
ttg-rscktcfeS. d©<kd&H#©{t-§-Ei£S 
3 0 1, 3 1 1, 3 0 2(DUW>tmmk(Di£miP "Line 
/Space=0.48/0.52(/zm)" ©a^CtUHHTftt, ^tt 
t)©**?''; >7&mi£ "CN=0.88x 
Total C" fc^5„ 

[0 0 5 7] JbiECD J: -5 JScWJEKfc^v^-C, *£26©?&ffi 
©**IUES^S3 0 Ofli, e^EM3 0 l-ttiMTC 
®Mm^^eiS-r5©T-S{i* s ^b1-i.* s , *>-;i/ KE 
«3 1 l"-l±tt*fctt«»re**£»"L*^©T*tttf 
g<b L&^„ £©«fc-3 fc»S*fc:tt*ffi#£fb 

KI2*S3 1 1— fct. -fOMs/7 7 3 4 1 Zftm-fZ h 
9>y^^©y— b«Tf»4W-lr-f X*(3*E«3 0 1 
■••i9W<, *©EW8iifi;Rtfe^E«3 0 1 -<fc 5 

[0 0 5 8] ~ C1T-, S'— ;i/KE«a3 1 1— KEE£ft 
T^S-f W^— 3 2 0©#>/;jt- 7 ©«{(!#*# 
©m{i "0.5Vcc" T*$>*K IQfll©e?EMl3 0 1,3 

o 2\zm\ti "vcc" ©«sus*i>siPi«nceas*ixsa^ 
zmmtz* itv 0t$-r*<34E*ft3 o 1 
ke»3 1 1 ktcagrstv -f©e*E»3 o iti 
§U3^*M5££*iTfi<<iA s ^bL£i:^ *>-;h*e« 

3 1 1 fctt*s/:/y >ygiCNCDtK)tA yX'J 
[0 0 5 9] HuiE©«t ^ £ ffiffll©ft*Efil 30.1, 30 

2t:«tt "vcc M ©ajjws^^Hfifteisssnfta^, 

;i/KE*83 1 1©— tt©^ y.ii—fm^Z 2 0©iu 
•a<4(i "0.3Vcc, 0.15Vcc, 0.15Vcc" k&S. 



[0 0 6 0] -a* 5 % ^-;H»E»3 1 Iffl&iAa, 
b, ctfttltiS^OSSi^fiLCSLT "L/ 
2, L/4, L/4" T-feStK), *£CSB<rr4* v 

ru^y^x©*^^© "o.6Vcc" © "1/ 

2, 1/4, 1/4" C»|JSh4. 
[0 0 6 1] ZCDtzti). -ft<OJ >A-£MSiP3 2 Ofc 
vry >^y-f X©«Ett?ii#i:*HH*© 
®EE "0.5Vcc" £j®jIbfc^©T-, *>— ;H*E*S3 1 
lKJtASftTV^-f >^-^^?3 2 o&mmtttz 
cifctffcu. ;n*E»3 l l©*H»K:»41-**f 
7 'J >£V^X©SEfc "0.15Vcc" %©T*s cnr-^ 

a©@B(ia**r j^Riw-r s c t * an. 

[0 0 6 2] ±a'©J:^tS/-;H»E«3 1 1C 

tmie^^es^ix**^ c©^-;h»e«3 i i*» 

£«-*fEJfa3 0 lC*A^'J>^-fX#JI4t4 
ICDA^7 , 'J>^-fXli^>M-i'^?3 2 0t 

«t 5 ^©sgm^»t&*i* s se^nfc««T-{i^Esa 3 

A- KE4SI3 1 1 *»fem-9Ei»3 0 1 icf^W bfe 

*S13 0 lCSggBt* s^U >£V-f X#B&3g£Lfcl^C 

[0 0 6 3] «>— ;i/ KEJS83 1 lKAs'X'J >^>fX 

FEiia3 1 1-W7 77 3 4 1 *>5>IE®T— 5e©S{£ 
"Vcc" A^B#{E^^nti±i^a, b, c©Sii* s 
"0, Vcc, Vcc" TfctK ?tt)l!l©A4£lft3 0 1, 3 

o 2i;x^f ><7Hffivsw*s «vcc" ©s;J!US^a s l5]»3L 

[0 0 6 4] |Qffli©fil4Efil 3 0 1, 3 0 2 ©*$US9 

#ffi<4 "0" *^?> "Vcc" *Ti*±#t>fci:8, J/- 
;i/KE*3 1 KD-Wffl-f^-^JU^S 2 0«ti)fi« 

©Ei^SEiiS "L/2" T-E^lffilrC "R/2" ©agjiRa 

©tf^tas-r-sks 0 4(a)c^-r<t-5ic^ ^©ai 

M.&\z\Zi3 yX'J >^e*CN©fc»t:3ijy ^"U 
-TXtbttE "0.3Vcc" A 5 ^-ri>©T% ^©v- 
;i/KEMl3 1 l©aiJ*la©«{fttt "0.3 Vcc" k^ 

[0 0 6 5] Jl©fs^EifS 3 0 1, 3 0 2©* 

SMS-t#*{fc "Vcc" "0" SfS^Ttfcifci: 

S^-^KE»i3 1 lffl!iS^aOEIl:ttAy7'J 
>^y-fXi:bTSE "-0.3Vcc" #ft£tiOf, 
aS.^a©«{4tt "-0.3Vcc" fctt*. 

[0 0 6 6] S/— ;i/ KESS3 1 1 ©— »©>f >^ 

-^^^3 2 0J;t)^{Pj©E^EigS* s liS "L/4" TE 

sffifiw "R/4"©ai.^b-, c<D&*T-&, mm 

( b ) iz TK-tJ: 5 t x l^ffliJ©{I^ESS 3 0 1, 3 0 2 ©ffi 
^,m^* s S{4 "0" "Vcc" *-C-AL*>±* s ofci:# 
Cis^T'U^'fXfcbTlI "0.15 Vcc" * 3 &£-f 
^©T-mti* 5 "1.15Vcc" k&t), S:*)T* s ofei:§tc 
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It "0.85Vcc" £&3„ 

[0 0 6 7] ^T, ^EM3 0 1,3 0 2©«£MB 

fi!i*,T* ! -3S:tl, 5/— ;H*E**3 1 l©iigj& 
b, cffltfili "0.8S(Vcc) M fcfctK S"-;H*E«3 

i i®Jsa5T-*?)?£a^bttt, «s<©[i]i&©HttJWT 

[0 0 6 8] *&, aS^c©Sfi*5 "i.isvcc" fcfc 
5t d©«ffifc:J:!)ifc8!©-Y Wt— *J*?3 2 0©n 
K^-Y Xf£2/A s |ql±-t-l>©T% tt§.£ 
a©«ffi£P-U"<;b "0" icS;-feTtf 5fg±(* s [ni±-r 
Si:i:t){3^>J£JrL* s ^^ <^eSo d©fc«K i£g.6a 
& *fcJSttfI<E*jSiftR/ 2 + nSb7>Wo 

{£3t£ti5©TN J:i>a#fci£a.*a©*3»X'J>$ r ,' 

[0 0 6 9] st, s/-;n»B»3 i i CM^nxw 

5^2/7r3 4 1 ©tbftfflE** «o" ©£;£, Sg^a 
©«{£ "Vcc" tt*vX«J >^^XtJ:!) "±0.3Vc 

c" ^(t^-fb-rs.oT-, •eosattse-et) "o.ssvc 

c" "tftoT-f WS-*5g?3 2 OtfKiWfc-rSdi:!* 
ftu. S6t, Sg.'Sb, cottk "0" tt*9?ij> 
^V-fXtJ;!) "±0.15Vcc" £tt^fb-f •?•©« 
tttt«H5Tft» "0.15Vcc" ■Cfeot^f>M-i'Sf3 2 

[0 0 7 0]±a«JJ:5tfitE*3 0 1, 3 0 2C1 

^,m-^* s i:*)±* s oTt>5:*)T* s -oTt ) , -to y 7 Vis? 
>^XJCfc !3^<b1-5ag^a~c©SfiAS'i' >M-* 
«?3 2 0©Bg«©*{3 "0.5Vcc" 4Siit-5C4:(i 
&V>©T% >f >n-?^3 2 0CS»^*s«ttSi 

[0 0 7 1] ZCDtztb. *SUE©JKSg©Jft«lH!BSgH3 
0 0T- HU fs^EJia 3 0 1 -©SfiA^b b tz t S £ 5/ 
— ;i/KKS&3 1 S*yX>J>-?V^X©fc 
»fc-f W^-^*?3 2 0*«KIM^^-*ifc5&«a<, * 
vXU >£W X©fc»t^l!j1-S^— ;i/KESa3 1 1 

teM^ti5„ ^-;H*E*S3 1 1— ©Sffi#£ 

fbbfci:SK:«9E*3 0 l-C»it5*5'7'J^ 
^-fXttfflSSixackCfciK {i^E*S3 1 1 •••©*$ 
SP©S{fc©;fry XU >^>-f Xt«tS^S(;*,^{z|55± 

[0 0 7 2] «t % ->-;i/KEi^3 1 i—©a»©^> 
.rt—9fH=f-S 2 Ott, *s>X'J >^-fXffltffi4«mi 
©*&*«« L&^li«rfcfcEB£;h.T^a© , TS v 

-;i/KE«3 i itta»©(fi[«Tf*yxu -rx© 

5. 

[0 0 7 3] L3&»* % ->-;H»Ett3 1 1— jtttfttt© 
■f 3 2 Otm A^flTV^Cfv -?©m^, 

fi*©*a©(iffltt««J©filt*B i: HI— 5 o c©& 



«>, S'— ;i>KE*R3 1 l—©i«SIIITH:«$MS^*tt*i: 

ra-taiDa-jifctf-es, *s»xy >^-fX£te« 

1- i> fc to C H S§ fit jg ft £ 5B 1- « £ 9! # ft ^ . 
[0 0 7 4] #tc. •>-;!/ KE« 3 1 1 -IcJfAStifc 
-f >;i-^I?3 2 0©<@g!t#-fIIT-&!K cm^n 
Lt^tt-iSA^BS «L/4, 3L/4"©{4fi(CE 
S^n-CV^©T% i!J>CD'f>M-5'I?3 2 0T-t^ 

e*©«a©ttffl&a*okH--4:L&***\i»x'j >^ 

[0 0 7 5] ±»©J:3fc*$UI^fflffifflfcfi 

fi**T*v xy ■<( x&tm£'&z>^$Si#'( 

-^^3 2 04^*2^ W^— *3H?"3 2 0tt« 
SUa*©(4ffl.*£te£ # 5 «'MHtt©»lJK^-e ft ?> o 
£©fc», *£%©}|2J!B©&K[all&£n3 0 OBu *y 
X 'J > -Y xc «t swiWE&lfcil:-*- * fe»cit to? s 

* B6Jt -T 4 fe » t: © *>~;H» E*fifc'J&J«*- 5 c i: 
^E»MI«*ifi^:-r*»^tJt«bTlllBiii«S»/h-J- 

[0 0 7 6] b*>*K -f.WWJHf3 2 0CJ;!)ttffl 
*KteS#4i:«3S«9©fij85^fj>C«fli-i-*#, - 
M6Mzi'-)\,Y~mfi&3 1 1— ■Cfija&-*-4**US*tt£ji> 
©*EttlHJHi:fc&&^©T?, *£«E©7£ffi©«*lBlB 
SI3 0 014, fs^Eia 3 0 i-©«ae^*iB5i*-a- 

£>Ci:ft<&*IEiSig3 0 1—, 3 1 1— ©*yX'J >4^ 
> W XSrlf^i- 5 d h #t g S . 
[0 0 7 7] **Mtt±l3Je«tlH«sn*t»© 
Tttft <, •t©^l'$:jga^^L'5:V^i5HT-&fi©^?f^Srg ^ F 

±EJB»-ettfi*E*&3 0 
;UKEU13 1 l-iiA J SES{cE?U^nTV>Sfll3iT\ S> 
— -«/1*E«B3 1 1— ©*-T >^-^m^3 2 0*i§\1r 
S^t^bf:^ cn^IfSS3 0 

[0 0 7 8] ±I3JBJBT?I4'>-;I/KE«3 1 1 - 

t:SAt5>fWt-^^3 2 0©ffl»ft.««4:bT, 

&«w ut* s s ®$&giW£.mE<D®m±stei^ o ft«^ 
ttt-f >n-^i?3 2 0©<@iii^$l&^-r§di:^pj 

[0 0 7 9] $€)K:» ±K7&«T?tt*«E«3 0 1-, 
3 1 l-©«»"J"«g|J^©^ft "L" iZ^bTBS^© 

?3 2'0ftttKt4;tt(HSbt^ ^Jx.(S, ESS 
U -f TO hlzUM&ib & «t -5 &»^Jc»«rf^ftfiS±T $ 
5$EHfte>«-f >^--^^3 2 0®ffi«ftSCtftd*S 

[0 0 8 0] o*lc % *«W©SUfi©3B— ©Je»*H5 
*£VH6fc#J8LTUTKIftllli-r*. fcfe'b, C©^ 
«E©SBz:©©JBtHIUT±iEU&jB-©JB!B*5J;VB5i!li 

ufcjs-©f!e*«ii:ig-©8ij^a:, m-<DZiK&am\, 
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[0 0 8 1 ] ;MQfi©Jfc»©ffi*ea&36il"t* 4**11 

ss^a 4ooit b 5 iz m+ «t a t , tWKote^ESi 4 

0 1,4 0 2-#jE»UT¥fffc:E«*iiT^3* l N * 
®^aSl©{S-§-@2^4 0 1, 4 0 3— ©2>, GMBSte 
?Si:lt>f>;WI?4 1 0*s-f@^o»A$tiT 
^S. ;:*i?>©-r w*— *JR? 4 1 0 t>, 43^EIR4 0 

1 , 4 0 2-©fflSK3|tfTtl»Sfi-*»^©±*ft 
"L" itSk, *©-**»&■& "L/4" i: 88 "3 L 

/4" t©ggg|©{4M{-Ee$^Ti>So 
[0 0 8 2] »«@SS^M4 0 0©*<ffi|5]g&4 2 0tt, 
IBC^tiaC 2 1— ^ES&fiiaR— & 

***»b&aft©«-*El»4 0 1 , 4 0 2~#*y7 
U >^S*CNfetf UTaffiSftfcWitfcttS* 1 * ■*© 
SMI©<lfi2S4 0 1,4 0 3— £Bu ES&ffilfiR 
#Bt§"R/4, R/2, R/4" Cfl-ffJS *»•**#©& 

Bt, -f@©-f >^-^?s?4 i o#— js-ro&g-ra 

[0 0 8 3] ±SE©J:-5«:«fiElc*V'»T, *SIM©JBffl 
©JKWiaBSB 4 0 OT-S, ¥frfciE»bTE«3ixT 
V^4fi^E»4 0 1, 4 0 2—<D&*rWt&mzn5MS* 

&&xk-tZ<DX'* ■£©•* 5»7'J >^§SCN©fetoi3*g 

[0 0 8 4] b*>U ^tatl©ifEI4 0 1,40 
3—KfcJu BS"L/4, 3 L/4" ©t£B£'f * 

^4 i o&mKztix^zox, <sasiss©^E«ii 

4 0 2 — fc©*97'J >^§ifflfe»C^»tlO<lf 

!S«g4 0 1 CMtSAf^y ><?v -f xcm&a 5 

<£S}«**lT43?K C©£ * X'J >^>" -Y X(i-f >M— * 

*?4 i oti&afffciiMts*!.*. 

[0 0 8 5] «RSS©A-9Sffil4 0 1-i:©* 

yXU >^S*©fc»fc«ft*B©«™*4 0 2-fc 
^tSA'^^^y-f XfcfctB^ £ ft * £ i: fc «t »K 
if ES4 0 1 -©igS5£3££-f SAyX'J >£V-fX 
*iA#Cffi«SftTW>6©TKi^©»£#J»±**lT 

[0 0 8 6] *^SE©ff5ffi©**@SS^S:4 0 0 

x it, asm c &m^m^z&m b &v mi^ ems ^-^ 
vmt&tLxmm-f z><&mt s te < , «*e*4 o i-© 

it©*»flE*lRl±*-B-TllB®W6l8^-r6C fc*»qJI6 

[0 0 8 7] *»Wtt±EJB3»KIESSix4t)© 
*©Sg£3£I&b&o$eBT-&fl©&^£t ! F 
0J;Lfc^ ±EJe»ftt*»*l©{8-^E«4 0 
1 ■■•©■& "L/4, 3 L/4" ©<4®Jc^ 
4 1 0 &*« AU flftft§®(!9 EM14 0 2-fctt-T > 
M-^^4 1 OtWAbfcl^CfcStHjSbfc. 



[0 0 8 8] b*U 17 C«|3S1-*ffi*fi3aSiS«5 0 
0©«fc-3£» ^$l§l©<ff E*£4 0 1— ©15 "L/ 
3" ©ffiMlc-f >rt-9X=f- 4 1 0 £»A-f 5i:i:*> 
C ftftSl©<SWI§4 0 2-©B& "2 L/3" ©{4 
BK-f Wt— *fg?4 1 0 SrifA-T-Si-pfcCi:* nJifc 

[0 0 8 9] £©*^ «»#i©fg^ES4 0 2fc© 

»StS*i'r'J>^'fXli, flresiM 0 l©-f > 

^-**?4 i o &vm&x&mmt!tix'&®x-&£ 

{*©H#©-i:£?>©T-> *©-f W^— *?fc^4 1 0^ 
^@©[I]S&fclSlti^#$S£1-?> - bltte^o 
[0 0 9 0] $fc, «H&*5©43*E«M 0 1 fc©*y 
XU >^e*©fc»lc«»*B'©e^E»4 0 2 fc$84 
tSA^T-'Jvyy-fX^ flfSi4 0 2ffl-f>^- 
* 41 OiD huST* li±f*©H^-©— i: ft t) 
ttBSffliasnso-e. -f>H:D^ >M—^ 5(5^-4 1 0-$>'# 

[0 0 9 1] bA>*K ±Jfi©J:dK:l»«Ei-*a«©li9 
K&4 0 1— 1» A-f 3-f >^—^mj-4 1 0©{I&£ 
|h]— itS^ -f >^'-^^?4 1 0 iCiaii^Kjg© 
affi#«»©«9E»4 0 1— TH— i:&5©T?, «* 
©IMlf ©HJHfcfiWfc***"* * - £: * S T- » 2 . 

[0 0 9 2] ±jfi©J:-5fc(t*E»4 0 l©-f > 

^—•5' 36? 4 1 0 i D^attt±*fflE^©-£DA y X 
'J >^>'l'XA s %^-rs©T% A-yX'JV^^YXtft 
&©ES§©gM£Mi!b5&l>±5£, ff-^ESSU 0 1© 
-Y >M— #m=P4 1 0 <fc D^e©E«H©8gBi*:ia»t-5 

zt&iifmx&Zo 

[0 0 9 3] ±IBJB«TfttBS¥fft 
©125^4 0 1— ifi¥U8llzmVl£tiX^2>1%'&*mmL 
tztK H8fcS%-rJ:5lc» |j[jfc©ffi* EiM4 0 1~4 0 
3, 4 2 1~4 2 3#**«i6CJ:&:fiC#AgfcE5!IS*i 

T^^am^fe^ffi6 o ot^^B^fiigffl'Hjtg-c-fe 
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